Introduction
the dental alloys are widely used in prosthetic dentistry. in recent years new materials were introduced but metals and alloys rest the unique clinically proven materials for long use.
the biocompatibility of alloys is determined by corrosion products that are released while in service. Metal ions are releasing from dental alloys, precious and non-precious, and are causing adverse health effects including allergies (2, 5, 13) . cases of clinical failure as a result of local or systemic allergic manifestations have been reported (3, 4, 6, 7, 8, 9) . Тhe clinical manifestations of oral contact allergy are various. there are no pathognomonic symptoms of contact allergy of the oral mucosa and very often these reactions rest misdiagnosed (11) .
Knowledge of the prevalence of metal sensitivity in individuals with complains after prosthodontic treatment with dental alloys is invaluable for better understanding the relevance of these reactions. the aim of this study was to determine the prevalence of metal hypersensitivity in patients with oral symptoms and dental alloy restorations and to classify the clinical manifestations of intraoral contact allergy to dental alloys.
Materials and Methods

Patients
From January 2007 to March 2008, 304 patients with suspicion of allergy to dental alloys of their removable partial dentures or fixed prosthodontic restorations were clinically examined and patch tested with metal substances in dental alloys at the sector of Dental clinical Allergology and oral Diagnostics in the Faculty of Dental Medicine -Sofia. Out of the tested subjects 223 were females (73.4%) and 81 patients were males (26.6%).
A detailed anamnesis was taken after standardized questionnaire including information on type, localization and time of appearance of the symptoms. information was obtained also regarding duration of dental alloy restorations. A history of atopy, a limited history of jewelry exposure and any known allergy to metals, drugs or foods was also taken. the oral examination included registration of all dental restorations. the registration of oral lesions that were possibly related with adverse effects to dental alloys, which were used for prosthodontic treatment, was made. A contact with the dental personnel who accomplished the prosthodontic treatment was established in order to receive an information of dental alloys' composition. 
Epicutaneous tests
Results and Discussion
A total of 42 patients (13.8%) had one or more positive patch test reactions to metal substances. A total of 10 of them were males and 32 were females. the distribution of patients after type of dental alloy restoration after the information given by the dental personnel was: 43 (14.1%) with gold-based alloys and 261 (85.9%) with non-precious restorations (190 nickel-chrome-based restorations and 71 cobalt-chrome-based restorations).
Analyze of anamnesis data show that a total of 33 of patients (78.6%) with positive patch test to metal substances reported allergy to metals, drugs or food compared with 69 of patients (26.3%) without positive reactions to patch tested metal substances and history of allergy. this difference was statistically significant (p<0.05).
A total of 6 of 42 patients with positive patch test reactions were with atopy versus 39 of a total 262 patients without positive patch test. Between the two groups, there was no significant difference in regard to the presence of atopy (14.3% vs. 14.8%, p>0.05).
the data from the history show that dental alloy appliances were placed 1 month to 14 years before our evaluation. All patients positive to gold (n=19) have been wearing their goldbased restorations for more than 11 years.
the majority of the positive reactions were to nickel 9.5% (29/304). A total of 19 of 304 (6.25%) had a positive patch test to gold, 16 (5.3%) to palladium, 13 (4.3%) to cobalt, 2 (0.7%) to chrome and 1 (0.3%) to aluminum ( Table 1) .
A high incidence of gold sensitivity (44%) was found in a separate group of patients wearing gold-based restorations. A total of 19 of 43 patients with gold restorations had a positive patch test. All these patients were able to tolerate wearing gold jewelry.
A total of 29 of 190 (15.3%) patients treated with nickelchrome alloys showed positive reaction to nickel. in 5 of these patients the clinical symptoms appeared after placement of a new alloy restoration in the oral cavity. All these five patients were allergic to nickel (after the data of anamnesis) and had been wearing nickel-chrome-based fixed restorations for long years. the placement of new nickel-chrome-based crown or bridge after some years in these patients provoked subjective complains and objective symptoms. the clinical manifestations of allergy to dental alloys are shown in Table 2 . in all patients the intraoral symptoms were adjacent to the prosthesis. the patients with dermatitis perioralis reported that the symptoms appeared soon after placement of the fixed restorations. A significant difference between the group of patients with allergy to dental alloys and lichenoid lesions and the group of patients without allergy to dental alloys and lichenoid lesions was found (59% vs. 27% in treated with nickel-chrome-based restorations and 56% vs 23% in treated with gold-based restorations, Fig. 1 A significant difference between the group of patients with allergy to dental alloys and oedema and the group of patients without allergy to dental alloys and oedema was found (28% vs. 7% in treated with nickel-chrome-based restorations and 30% vs 0% in treated with gold-based restorations, Fig. 2) .
A significant difference between the group of patients with allergy to dental alloys and cheilitis and the group of patients without allergy to dental alloys and cheilitis was found (27% vs. 14% in treated with nickel-chrome-based restorations, 63% vs 18% in cobalte-chrome-based restorations and 34% vs 8% in treated with gold-based restorations, Fig. 3 ). Allergic reactions to dental alloys are of the delayed type (type iV) (11, 13) . clinical hypersensitivity to metals used in dentistry in patients treated with those materials was assessed in the present work. Assessing the role of contact hypersensitivity to dental alloys in dental patients with oral symptoms is important because adverse reactions to dental alloys despite their different origin -physical, toxic or allergic -have similar clinical manifestations (11, 13) .
in the present work we found a correlation between the allergic history of the patient and clinical hypersensitivity of allergy due to metals in dental materials. the patients with medical history of allergies are at great risk of developing hypersensitivity to dental alloys. it appeared that there was no association between the presence of atopy and a positive reaction to metal substancesр which is in accordance with other study (10 in our study allergy to gold-based restorations seems to be more commonly reported than allergic reactions to nickelcontaining dental alloys. Thus, we could explain by the strong sensitizing properties of gold ions (1). We found a high incidence of gold sensitivity in patients wearing gold restorations which shows a positive correlation between presence of dental gold restorations and development of positive patch test to gold. This is in accordance with other studies and could be explained by the fact that gold in contact with the oral mucosa may be a frequent sensitizer (12) .
the diagnosis of intraoral contact allergy is often complicated. No pathognomonic or specific manifestations exist and it is often difficult or even impossible to distinguish contact allergy from chronic physical or chemical irritation (11) . in this study we found a wide range of clinical manifestations of contact allergy to prosthodontic biomaterials in dental patients. We proved statistically significant relation between hypersensitivity to dental alloys and clinical manifestation of cheilitis, lichenoid lesions and oedema (Fig. 1, Fig. 2 and Fig.  3) . Gingivitis adjacent to fixed metal restorations is an intraoral symptom that is often found. It was difficult to differentiate the exact cause of this inflammation -it could be allergy, toxicity of the released metal elements or inflammation due to incorrect marginal fit of the crown on the abutment tooth. The last cause was very often found. We chose only patients with gingivitis adjacent to metal restoration and with perfect oral hygiene behavior. thus the incidence of gingivitis in our patients with allergy to dental alloys was low. Extraoral lesions were associated with intraoral exposure to the allergen due to careful questioning revealing a time-episode relationship between dental treatment procedures and ensuing extraoral reactions.
the appearance of symptoms after placement of new alloy restoration in patients with existing allergy to nickel and treated before the appearance of symptoms with nickel-based alloys poses the question of positive relationship between the amount of dental nickel alloys and clinical manifestation of contact allergy of the oral mucosa. these patients were able to tolerate the allergen in minor quantity and increasing of the quantity interrupt the tolerance. Perhaps the clinical manifestation of intraoral contact allergy depends on the dose of the allergen.
Conclusions
Around 1/7 of the symptoms related to the dental alloys can be explained by hypersensitivity to constituents of these materials.
A wide range of manifestations is characteristic for the intraoral contact allergy to dental alloys thus the contact allergy can be included in the differential diagnosis of many nonspecific or unclear intraoral clinical disorders. According to our results cheilitis, lichenoid lesions and oedema were predominant clinical manifestations of intraoral contact allergy to dental alloys. Symptoms appear not only in the oral cavity, but also extra oral. Intraoral lesions are topographically related to the restorations.
